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' * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] Coating equipment characterized by to form the pillar-like roller which rotates to opposite direction to the move 
direction of a base material just before the move direction upstream of a base material to the portion to which the liquid 
membrane of the aforementioned free-fall curtain collides with a base material in the coating equipment which the free-fall curtain 
which consists of coating liquid is made to collide with the band-like base material which carries out horizontal displacement, and 
carries out coating in the lower part of this free-fall curtain. 

[Claim 2] Coating equipment according to claim 1 characterized by setting the radius of the aforementioned roller as 5mm - 
50mm. 

[Claim 3] Coating equipment according to claim 1 or 2 characterized by setting the ratio of the rotational speed of the 
aforementioned roller, and the traverse speed of a base material as 0.8-1 .8. 

[Claim 4] the claims 1 -3 characterized by setting the separation of the aforementioned roller and a base material as 1 .0mm - 
10.0mm - coating equipment given in any they are 

[Claim 5] Coating equipment characterized by having received horizontally and making just before the move direction upstream 
of a base material crooked to the portion to which the liquid membrane of the aforementioned free-fall curtain collides with a base 
material in the coating equipment which the free-fall curtain which consists of coating liquid is made to collide with the band-like 
base material which carries out horizontal displacement, and carries out coating in the lower part of this free-fall curtain. 
[Claim 6] Coating equipment according to claim 5 characterized by shortening the part which arranges the roller which shows 
movement of a base material to this incurvation part while making just before the move direction upstream of the aforementioned 
base material crooked two places, and is not moved to the move direction and horizontal direction of a base material. 
[Claim 7] Coating equipment according to claim 5 or 6 characterized by setting the angle of bend of the aforementioned base 
material as the range of 30 degrees - 1 00 degrees. 

[Claim 8] Coating equipment characterized by installing an abbreviation triangle-like member just before the move direction 
upstream of a base material to the portion to which the liquid membrane of the aforementioned free-fall curtain collides with a 
base material in the coating equipment which the free-fall curtain which consists of coating liquid is made to collide with the 
band-like base material which carries out horizontal displacement, and carries out coating in the lower part of this free-fall 
curtain. 

[Claim 9] Coating equipment according to claim 8 characterized by setting the separation of the aforementioned member and a 
base material as 1.0mm - 3.0mm. 

[Claim 10] the aforementioned member — the whole surface - the move side of a base material, and abbreviation - the coating 
equipment according to claim 8 or 9 characterized by having the other sides which have the angle of the edge of this level surface, 
and 45 degrees or less of abbreviation while being arranged so that it may become a level field 


[Translation done.] 
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• * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the coating equipment which the free-fall curtain which 
consists of coating liquid is made to collide with the band-like base material which carries out horizontal displacement, and 
carries out coating in the lower part of this free-fall curtain in detail about the coating equipment which can manufacture products, 
such as photosensitive material, such as a photography film for photographs, and printing paper, and thermal recording material. 
[0002] 

[Description of the Prior Art] Conventionally, as the so-called curtain coating equipment which the free-fall curtain which 
consists of coating liquid is made to collide with a web (base material), and performs coating, there are some which are indicated 
by JP,49-24133,B and it is shown like drawing 14 and 15, for example. In drawing 14 and 15, 1 is a syringe which constitutes the 
coating head which has the slit which is not illustrated, and the free-fall curtain 4 with coating liquid, i.e., a curtain film, is formed 
by supplying the coating liquid from this syringe 1 to the edge guides 2 and 3 of two. Coating is given to a web 5 when the 
band-like web 5 which carries out horizontal displacement in the lower part of the curtain film 4 collides with this curtain film 4. 
[0003] Here, as soon as a thing regulates coating width of face (width of face of the curtain film 4), it is for stabilizing the curtain 
film 4 it. [ by the edge guides 2 and 3 of two ] [ coating liquid ] By the way, if it is in this curtain applying method, a highly 
precise application is required from the request of improvement in application quality and coating speed. If the traverse speed of a 
web 5 is made to increase in order to gather this coating speed, in order that a detailed foam may mix in application liquid by the 
bird clapper unstably from the bead section (portion with which the curtain film 4 collides to a web 5), the curtain film 4 not only 
becomes unstable, but the fault that the quality of a product deteriorates will occur. 

[0004] although it is made to use the flow of surrounding destructive air, and the air shield to intercept with the conventional 
technology mentioned above in order to cancel such fault and to aim at stability of a curtain film — such — the bottom - a case -- 
the edge guides 2 and 3 - the thin film section called Marangoni effect to near arises, and it has become the cause of membranous 
instability In order to cancel such fault, in the former, stabilization of a curtain film is attained by supporting the solid-state 
******** curtain liquid membrane it runs in the same direction as the fall direction of application liquid, preparing the means 
which carries out the regurgitation of the application liquid to the shape of a jet in the front face of (refer to JP,54-68847,B) and 
an edge guide, or applying beforehand a part of component of (refer to JP, 1 - 1 99668,A) and the application liquid of a web to a 
minute amount (referring to JP,63-22192,A). 
[0005] 

[Problem(s) to be Solved by the Invention] However, if it was in such a conventional curtain applying method, decreasing could 
only do the amount of the generated bubble and generating of a bubble was not fully able to be suppressed. For this reason, the 
amount of the bubble mixed when applying liquefied application material to the web which carries out a continuation run with 
improvement in the speed of an application process has increased. 

[0006] Therefore, the radical cure for preventing generating of the bubble ******( e d) and mixed in the cure of the object which 
reduces the amount of the bubble after generating, or decreasing the amount is needed. Then, this invention aims at offering the 
coating equipment which can suppress that a bubble mixes in liquefied application material by decreasing this air boundary layer 
thickness paying attention to existence of the air boundary layer generated on the front face of the base material which carries out 
continuation movement being the factor of generating of a bubble. 
[0007] 

[Means for Solving the Problem] In the coating equipment which the free-fall curtain which consists of coating liquid is made to 
collide with the band-like base material which carries out horizontal displacement, and carries out coating in the lower part of this 
free-fall curtain in order that invention according to claim 1 may solve the above-mentioned technical problem It is c haracterized . 
by forming the pillar-like roller which _the liquid,membrane-of the aforementioned-free-fall curtain rotates^^ 

£the move direction of aj&ase.material just-before the move direction upsfreairfof a base material tothe portion which collides with 

^a-basematerial. 

[0008] In this case, in case a base material moves, by negating each other's air boundary layer generated on the surface of a base 

material with the pillar-like roller which rotates to opposite direction to the move direction of a base material, 'ltxarTsuppress-that , 

induce the influence of-the afr boundary layecof.the front-face of a baselmaterial, and air (air bubbles)TSx^mtoIgpplicatioh ^ ^ J 
liquid, and the quality of a product can be raised: Invention according to claim 2 is characterized by setting the radius of the 
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aforementioned roller as 5mm - 50mm in invention according to claim 1, in order to solve the above-mentioned technical 
problem. 

[0009] In this case, it can suppress that air mixes in application liquid by setting the radius of a roller as 5mm - 50mm, taking an 
actual manufacturing process into consideration. In addition, since the rotational speed which needs the radius of a roller to 
generate an air current as it is 5mm or less is too large, and energy required for rotation is too large in the radius of a roller being 
50mm or more preferably from application being difficult practically and installation volume is too large, there is a problem 
practically. 

[0010] Invention according to claim 3 is characterized by setting the ratio of the rotational speed of the aforementioned roller, and 
the traverse speed of a base material as 0.8- 1 .8 in invention according to claim 1 or 2, in order to solve the above-mentioned 
technical problem. In this case, it can suppress that air mixes the ratio of the rotational speed of a roller, and the traverse speed of 
a base material in application liquid by setting up 0.8-1 .8, taking an actual manufacturing process into consideration. 
[001 1] In addition, it occurs [ the fault that air bubbles will mix in application liquid if the aforementioned ratio is set to 0.8 or 
less and 1 .8 or more ] depending on coating conditions and is not desirable, in order that invention according to claim 4 may solve 
the above-mentioned technical problem - claims 1-3 - in invention given in any they are, it is characterized by setting the 
separation of the aforementioned roller and a base material as 1 .0mm - 10.0mm 

[00 1 2] In this case, it can suppress further that air mixes in application liquid by setting the separation of a roller and a base 
material as 1 .0mm - 1 0.0mm. In addition, the fault that the rotational speed of a roller required for the size of the speed of the air 
boundary layer which the fault of contacting a roller by wandering of a base material by the actual manufacturing process as the 
aforementioned separation is 1 .0mm or less generates, and is preferably generated as the aforementioned separation is 10.0mm or 
more is too large gen^tesjnd is_not desirable. 

[00 1 3]^r^itiorr^according-to claim 5 is characterized-by having received hoi^ontaliy-andTrhaldng just Fefore:^ 
^upstream of abase materialxroio^ 

_with a.base rha^ with 
^the band-like base rhateriarwriicE carries out horizontaldisplacement-and carries outxoaun^iathe lower ;r^ of thus free-fall ; 
r curtain, in order to solve the above-mentioned technical problem. 
[0014] In this case, an air boundary layer can be made to be able to exfoliate in a part for a flection, it can suppress that reduce the 
influence of the air boundary layer of the front face of a base material, and air (foam) mixes into application liquid, and the quality 
of a product can be raisedjn order to solvetheabove-m invention according to claim 6 arranges the -1 

cfollel^M o£ab^mg£_ial to this incurvation part while making just before tte move directs of 7 

(thelffOTemeriti crooked two places in invention according to claim 5, and is characterized by shortening they 

part which is not moved to the move direction and hbri^htalldif^tioh of a base material. 7 

[0015] In thisTcase, in order to shorten horizontal displacement distance of a base material and to make an air boundary layer 
exfoliate, a base material can be supported certainly. Invention according to claim 7 is characterized by setting the angle of bend 
of the aforementioned base material as the range of 30 degrees - 100 degrees in invention according to claim 5 or 6, in order to 
solve the above-mentioned technical problem. 

[0016] In this case, it can suppress further that air mixes in application liquid by setting the angle of bend of a base material as the 
range of 30 degrees - 100 degrees. It is because it is not desirable on the layout of a manufacturing process, and at the point that 
installation is difficult, in exfoliation of an air boundary layer not being enough in the angle of bend of a base material being 30 
degrees or less, suppressing mixing of air not being finished, and the angle of bend of a base material being 1 00 degrees or more. 
[0017] Invention according to claim 8 is characterized by installing an abbreviation triangle-like member just before the move 
direction upstream of a base material to the portion to which the liquid membrane of the aforementioned free-fall curtain collides 
with a base material in the coating equipment which the free-fall curtain which consists of coating liquid is made to collide with 
the band-like base material which carries out horizontal displacement, and carries out coating in the lower part of this free-fall 
curtain, in order to solve the above-mentioned technical problem. 

[00 1 8] In this case, the air boundary layer generated on the surface of a base material can be made to be able to exfoliate in an 
abbreviation triangle-like member, it can suppress that reduce the influence of the air boundary layer of the front face of a base 
material, and air (foam) mixes into application liquid, and the quality of a product can be raised. Moreover, since a flow is formed 
along the tooth back of a triangle-like member, the air which exfoliated by the triangle-like member can prevent affecting the front 
face of a curtain film. 

[0019] Invention according to claim 9 is characterized by setting the separation of the aforementioned member and a base 
material as 1 .0mm - 3.0mm in invention according to claim 8, in order to solve the above-mentioned technical problem. In this 
case, it can suppress further that air mixes in application liquid by setting the separation of a triangle-like member and a base 
material as 1 .0mm - 3.0mm in consideration of wandering of the upper and lower sides of a base material, taking an actual 
manufacturing process into consideration. 

[0020] In addition, the fault of contacting a member by wandering of a base material by the actual manufacturing process as the 
aforementioned separation is 1 .Ornm or less occurs, preferably, ablation of the air boundary layer of a support surface is 
inadequate in the aforementioned separation being 3.0mm or more, and the fault that air will mix in application liquid generates 
and is not desirable, in order that invention according to claim 10 may solve the above-mentioned technical problem - invention 
according to claim 8 or 9 - setting — the aforementioned member - the whole surface - the move side of a base material, and 
abbreviation - while being arranged so that it may become a level field, it is characterized by having the other sides which have 
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the angle of the edge of this level surface, and 45 degrees or less of abbreviation 

[0021] In this case, an air boundary layer can be efficiently exfoliated by establishing the other sides which have the angle of the 
edge of the level surface of a base material, and 45 degrees or less of abbreviation in a triangle-like member. 


[Embodiments of the Invention] Hereafter, the operation gestalt of this invention is explained based on a drawing, drawing 
showing the 1 st operation gestalt of the coating equipment which drawing 1 -8 require for this invention - it is - claims 1 -4 - it 
corresponds to invention given in any they are First, the basic principle of this invention is briefly explained based on drawing 1 . 
[0023] When a half-infinite plate generally exercises in stationary air, the flow of the air called air boundary layer near 
monotonous ] a front face with movement monotonous for the viscosity of air occurs. Here, considering the plate A which 
exercises leftward [ which is shown by the arrow ] which is shown in drawing 1 , the field where air moves is made from the form 
dragged by Plate A by the front face of Plate A among drawing at uniform velocity like. In drawing 1 , it is equivalent to the field 
shown by ♦***, and according to hydrodynamics, the rate-of-flow distribution of air becomes like drawing 1 . 
[0024] In the distance to which delta and Plate A moved the thickness of this air space and which moved, when viscosity of UO 
and air is set to mu and density is set to rho, layer thickness is shown [ traverse speed / L and ] by the following formula. 


[0026] However, K shows a proportionality constant. Temporarily, if the value of K is set to 4, the traverse speed of the air in the 
point which delta Is separated from Plate A will become 0.5% or less of mu. That is, if delta is made into boundary layer 
thickness, it is possible that it has the influence of movement of air in this field. Therefore, if delta becomes large, the amount of 
the air dragged by the plate A which exercises will increase, and the air mixed at the time of the application of liquid application 
material, i.e., the amount of a bubble, will increase. 

[0027] then, this operation gestalt is acquired and made into ** suppressed with air, i.e., the method of showing below that the 
amount of a bubble increases, at the time of the application of liquid application material Hereafter, it explains based on drawing 
2-8. In addition, the same number is given to the same member as the composition shown in drawing 14, and explanation is 
omitted, the band-like web (base material) 5 which carries out the horizontal displacement of the free-fall curtain film 4 which 
drawing 2 is drawing which looked at the coating equipment of drawing 14 from the side, and is supplied from the coating head 
which is not illustrated even if it is in this operation gestalt in the lower part of this free-fall curtain film 4 - collision **** - it is 
extended in the move direction of a web 5 from a bead, and coating is performed one by one by things This curtain film 4 is very 
thin, and, generally width of face is 50 micrometers or less. 

[0028] Moreover, the pillar-like roller 6 which the free-fall curtain film 4 rotates to the portion which collides with a web 5 (this 
is called bead) to the opposite direction (counterclockwise rotation) shown by the arrow to the move direction (direction shown 
by the arrow) of a web 5 just before the move direction upstream of a web 5 is formed. Although the air boundary layer mentioned 
above with this roller 6 has occurred with this operation gestalt, since the flow of the air in this layer is the flow and opposite 
direction of air in the air boundary layer of the front face of a web 5, it can negate the flow caused. Therefore, cellular mixing can 
mitigate the influence of the air boundary layer of web 5 front face used as a big cause at the time of an application. 
[0029] Moreover, a setup of depressor effect with this roller 6 can respond to the application conditions suitable for application 
liquid or application material by changing the distance to the radius of a roller 6, rotational speed, and application liquid 
according to the conditions of the distance (L of ** formula) to the point which applies application liquid from the motion velocity 
(U0 of ** formula) and the last folding point of a web 5. Since the traverse speed of application material is about 3.0 m/s - 7.0 
m/s at the usual application process, with this operation gestalt, the conditions of a roller 6 have been set up as follows. 
[0030] First, when the space in which a roller is installed, and the power consumption which rotates the pillar-like roller 6 are 
taken into consideration, as for the radius of gyration of a roller 6, it is desirable to set it as 5mm - 50mm. Because, since a 
rotational speed required to generate an air current as it is 5mm or less is too large, application is difficult practically, and energy 
required for rotation is too large in it being 50mm or more and installation volume is too large, there is a problem practically. 
[003 1] Moreover, as for the relative ratio with the traverse speed of a web 5, it is desirable that it is 0.8-1 .8. It is because the fault 
that a foam mixes in application liquid that relative ratios are 0.8 or less and 1 .8 or more depending on coating conditions occurs. 
Furthermore, although it is desirable to make it approach as much as possible as for a roller 6 and a web 5, as for the interval of 
the roller 6 when [ required ] preparing a safe interval on coating in practice by vibration of web 5 front face accompanying the 
heterogeneity of the quality of the material of a web 5, the eccentricity of the application roll of a coater, etc., and a web 5, it is 
desirable to set it as 10.0mm from 0. 1mm. 

[0032] The fault that the rotational speed of the roller 6 required for the size of the speed of the air boundary layer which will be 
generated if the fault of contacting a roller 6 will occur by wandering of a web 5 in an actual manufacturing process if it is 
specifically set as 0. 1mm or less, and it is preferably set as 10.0mm or more is too large generates and is not desirable. Next, what 
checked the effect using the disk-like member to the web is explained based on drawing 3 -8. 

[0033] Drawing 3 changes the conditions of the control disk 10, and measures the velocity distribution of the air boundary layer 
of web 1 1 front face, and change. In addition, 1 2 is a measure point. Moreover, drawing 4 -8 are drawing having shown the 


[0022] 



[0025] 
[Equation 1] 
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- relation between each control point and a velocity distribution, and when drawing 4 installs the control disk 10 by which control 
disk nothing and drawing 5 stood it still, drawing 6 , and 7 and 8 are the experimental results at the time of giving the traverse 
speed of a web 1 1 , and the rotational speed of an abbreviation equivalent, 1 .5 times of the traverse speed of a web 1 1 , and the 
double precision of the traverse speed of a web 1 1 to the control disk 10, respectively. 

[0034] When a roller was installed in a web compared with what does not install a roller in a web so that this result may show, it 
was checked that an air boundary layer can be suppressed. With this operation gestalt, the influence of an aeration to application 
liquid can be reduced 50% or more compared with a thing without a control disk, drawing showing drawing 9 and the 2nd 
operation gestalt of the coating equipment which 10 requires for this invention it is - claims 5-7 -- it corresponds to invention 
given in any they are In addition, with this operation gestalt, the same number is given to the same composition as the 1 st 
operation gestalt, and explanation is omitted. 

[0035] Since what is necessary is just to make L small in order to decrease this value, the liquid membrane of the free-fall curtain 
film 4 receives horizontally, and makes just before the move direction upstream of a web 5 crooked with this operation gestalt, to 
the portion which collides with a web 5, as shown in drawing 9 , although the above-mentioned formula ** therefore requires the 
influence of the air boundary layer accompanying movement of a web 5. If it does in this way, an air boundary layer can be made 
to be able to exfoliate in a part for the flection of a web 5, it can suppress that reduce the influence of the air boundary layer of the 
front face of a web 5, and air (foam) mixes into application liquid, and the quality of a product can be raised. Moreover, with this 
operation gestalt, the influence of an aeration to application liquid can be reduced 20% or more compared with the thing which is 
not made crooked. 

[0036] Morebver, it is practical if it is made to shorten the part which affinge_"the"rollers"2 1 and 22 whiclfslw^ 

web 5-to-this incurvation-part, and is not moved to the move direction and fiorizontar directibh of a web"5"while friakihg just ~l 

■before throve direction upstream of a jweb 5 crooked two places as shown in drawing 1 0, in order to make movement of a web 

v 5 Wobth. Moreover," the angle of bend of a web 5 c^ suppress further that air mixes-in-application liquid^if it-is set as the range _ 

v L of 30 degrees^l 00 degrees. ) 
[0037] it is because it is not desirable on the layout of a manufacturing process, and at the point that installation is difficult, in 
ablation of an air boundary layer not being enough in the angle of bend of a web 5 being 30 degrees or less, suppressing mixing of 
air not being finished, and the angle of bend of a web 5 being 100 degrees or more, drawing showing the 3rd operation gestalt of 
the coating equipment which drawing 11-13 require for this invention - it is - claims 8-10 - it corresponds to invention given 
in any they are In addition, with this operation gestalt, the same number is given to the same composition as the 1 st operation 
gestalt, and explanation is omitted. 

[0038] With this operation gestalt, in order to make an air boundary layer exfoliate mechanically, the free-fall curtain film 4 
installs the abbreviation triangle-like member 31 to the portion which collides with a web 5 just before the move direction 
upstream of a web 5. this member 3 1 - whole surface 3 1 a - the move side of a web 5, and abbreviation - while being arranged 
so that it may become a level field, it has the angle of the edge of this level surface, and 45 degrees or less of abbreviation - on 
the other hand, it has 31b Even if it does in this way, an air boundary layer is exfoliated and the same effect as the 1 st operation 
gestalt can be acquired. 

[0039] Moreover, with this operation gestalt, since a flow is formed along the tooth back (namely, on the other hand 3 lb) of a 
member 3 1 , the air which exfoliated by the member 3 1 since [ in which a member 3 1 has the angle of the edge of the level surface 
and 45 degrees or less of abbreviation ] it had 3 1 a on the other hand can prevent affecting the front face of the free-fall curtain 
film 4. Furthermore, the separation of a member 3 1 and a web 5 is desirable if it is set as 1 .0mm - 3.0mm. 
[0040] It is because the fault that the fault of contacting a member 3 1 by wandering of a web 5 by the actual manufacturing 
process as separation is 1 .0mm or less occurs, ablation of the air boundary layer of web 5 front face is inadequate in the 
aforementioned separation being 3.0mm or more preferably, and air will mix in application liquid generates and is not desirable. 
[0041] Next, the effect of this operation gestalt is explained based on drawing 12 and 13. It is experiment equipment which 
investigates the velocity distribution of the air boundary layer at the time of drawing 1 2 installing the triangle-like member 42 on a 
web 4 1 , and changing the distance of a member 42 and a web 4 1 , and change, and 43 is a measure point and the traverse speed of 
a web is the same as that of the 1st operation gestalt. Drawing 13 is a velocity distribution at the time of setting the separation of a 
web 41 and a member 42 as 0.8mm, and it was checked that an air boundary layer can be suppressed greatly. 
[0042] 

[Effect of the Invention] According to invention according to claim 1 , in case a base material moves, by negating each other's air 
boundary layer generated on the surface of a base material with the pillar-like roller which rotates to opposite direction to the 
move direction of a base material, it can suppress that reduce the influence of the air boundary layer of the front face of a base 
material, and air (foam) mixes into application liquid, and the quality of a product can be raised. 

[0043] According to invention according to claim 2, it can suppress that air mixes in application liquid by setting the radius of a 
roller as 5mm - 50mm, taking an actual manufacturing process into consideration. According to invention according to claim 3, it 
can suppress that air mixes the ratio of the rotational speed of a roller, and the traverse speed of a base material in application 
liquid by setting up 0.8- 1 .8, taking an actual manufacturing process into consideration. 

[0044](Acc^di^ the x 
Oeparatiorrofaj^l^^^ consideration of wandering of the upperandJovvBrad^es pf-a/ 

<]baseTnaferial, taking an actual manufacturing pi^essrintbTconsideration. According^ jnventior^^ 
boundary layer can be made to be able to exfoliate in a part for a flection, it can suppress that reduce the influence of the air 
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boundary layer of the front face of a base material, and air (foam) mixes into application liquid, and the quality of a product can be 
raised. 

[0045] According to invention according to claim 6, in order to shorten horizontal displacement distance of a base material and to 
make an air boundary layer exfoliate, a base material can be supported certainly. According to invention according to claim 7, it 
can suppress further that air mixes in application liquid by setting the angle of bend of a base material as the range of 30 degrees - 
100 degrees. According to invention according to claim 8, the air boundary layer generated on the surface of a base material can 
be made to be able to exfoliate in an abbreviation triangle-like member, it can suppress that reduce the influence of the air 
boundary layer of the front face of a base material, and air (foam) mixes into application liquid, and the quality of a product can be 
raised. 

[0046] Moreover, since a flow is formed along the tooth back of a triangle-like member, the air which exfoliated by the 
triangle-like member can prevent affecting the front face of a curtain film. According to invention according to claim 9, it can 
suppress further that air mixes in application liquid by setting the separation of a triangle-like member and a base material as 
1 .0mm - 3.0mm in consideration of wandering of the upper and lower sides of a base material, taking an actual manufacturing 
process into consideration. 

[0047] According to invention according to claim 10, an air boundary layer can be efficiently exfoliated by establishing the other 
sides which have the angle of the edge of the level surface of a base material, and 45 degrees or less of abbreviation in a 
triangle-like member. 
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